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GaN. fone ae Assistant Chief, 

--BAIC, South. Building, “ashington, D, C. 

Me We Kies, Biochemist, Biologically Active M 4 
Compounds Div., ARC, Beltsville, Maryland | 
_ Report of trip to Albany, Berkeley and Pasadena, Califorhia, 
June 20 to July 1, 1950: a) June 21-23 in A bany and Berkeley 
sults tens OP confer with bi oaheniara and plant physiologists at the 

a ‘Western Regional Research Laboratory and the University of 

- California; b) June 26-30 in Pasadena to confer with biochemists 
and plant physiologists at Californie Institute of Technology 
and to participate in the Conference on Differential Adsorption 
at the Fruit and Vegetable Chemistry Laboratory, June 27-29, 1950. 


Fa 


“have ries ed in the report. | 
with biochemical techniques which should prove to be useful in a study of 
the mode of action of natural plent-growth regulators. Considerable 

i pe oh was shown oe our: multiple distribution Perea which promises 


The Beak oie were ante concerned 


Ae seoond week was “spont .in Pasadenie On Monday and Fridey, I 

tod the Korekhoff Laboratories of Biology at California Institute of 
logy and discussed work on natural vlant-zrowth regulators. On 
cere ik attondod the Conference on Differentiel atid dea at the 


tain comments ees sei ae invita “apeckore ihe bo Weise ‘in this 


a8 abe wh ae David Greenberg, Profcssor of Biochemistry, University 


lifornia. - ‘Jc discussed their study of transmothylation with radio- 
ro carbon compound s. They have. observed the following transformations 
nietiges and hemogenates ‘Labilo-mothyl -> forme lachydc --> formic 


acid ve carbon ciclo. Labolica choli 


Sordone of a Pee tee mothyl ae is panied egeye an 
respects of Schoenhcimor! s dynamic concept of protein motabolism. 


Dr. Greenborgts group has not yet obsorvod any positive effec 
folic acid or vitamin By2 on transmethylation under thoir Bea 
conditions. This may be significant in viow of the 
their intcrrelationships at tho Federation meetings i 
last April. However,\Dr. Greenberg cmphasizod that’ 
preliminary and involve lack of positive evi SUMAN which ney y dopond 
their expcrimontal conditions. 


Although this Santini ae Was of nae biochenical interest, 


plant mote td an, atte ee ea to our knowledge, boon ioe 
There is at present no reason for assuming that transmethylation is 
concerncd with plont-growth | regulator activity but the availablo 
evidence on either score is ‘so vague that Pay tea experiments alor 
this line leit be ee tar ; 


I was intcrosted in observing the cxperimental Satan in their 
laboratory for resolution of amino acids by moans of ion exchango. ire 
They use Dowex 50 resin with no preparation other than to give it. ‘at 
distillcd water wash and then centrifugation. The resin is suspen 
in dilute hydrochloric acid (HCl) and the column packed under sligh: 
pressure. Ordinary watcr-cooled conmlensers are used for the columns 
to control the. temperatures The flow rate is: regulated. by constant © 
pressure (moreury trap) and by the fineness of the capillary ies For: 
amino acids, dilute HCl is ss) aS ey eluent. ee 


Their fraction colloctor was made in their own shop fron a slow — 
synchronous motor goared to a disk which wes perforated around tho ~ 
outer edge to accommodate shallow containors for the samplcse eas the 
rato of rotation is constant, as woll as the flow rate of the elutin 
fluid, cach containor batchds the same numbcr of dropse. This: sera: 
aoa e but SAT \ctory, Practd om) CoE e rene) ye 


Conforonce with Dr. Ps Ke Stumpf, Prapeeany of Plant Hi seh oa ete ( 
orgcnized Division), University of Californias = We discussed their 
on plant enzyme systomse He has demonstrated a plant enzyme v¥ which con= 
verts glutamine to glutamohydroxamie acid and ammonia in the presene 
of Rie ha AN ht ot Since hydroxylamine docs act occur ante o 


offers Q conveniont means of studying the cnzyme: and cca propertics - 
TLEROe) Le systom requires arscnate for maximun activity but artic 
activation ean be achieved with. phosphate in licu of. arscnates — : 

Manganese is ong required en optimal activity. (This Pe ae 


s. ‘Tewfik ond rae Stimpe showed’ me decked Reprniaie: which they 
’ Lng in thoir study of carbohydrate metabolism in plants. Their 

enzyme propa rations are mainly acetone powders propcred by homogenizing 

plent eluate in tal aanyere ins a) a Sah Blendor. The nie catia 


ye Radin, also in the Division of Plant Biochemistry neved to sec 
to. discuss our automatic distribution apparatus. He had loarned of 
our cpparatus indirectly from somoono who had attonded the Federation 
meotings in Atlantic City. He indicated that he planned to use the 
apparatus in his work. | ata 


i rsd, ane 225 1950 


nia 
& Pi 1 


gee ot Mp eathted a soninar at the Noakes Sh Rescarch Laboratory - 

on the automatic solvent distribution apparatus developed in our laboratory 
f r the fractiomtion of plant-growth reguletor preparationse About 50 
pooplo attorided the sqincr. .In connoction with my discussion of the 

th ory. and design, a demonstration involving the separation of dyes by 
cans of this apparatus was Neg The Sih aaeteae for the a eal dea ony 


Tho. dyes uscd were yellow 3 and Red 39 (Food and Hehe ppeieee Avee) ond 
© solvent pair wis mado up as follows: WN-hexane, 5 parts; benzene, | 
pares oe, alcohol, 8 parts and O.l N HCl, 2 ct With 6 tubes 


4 ‘the coparstus in a convineing mamere |, . 


i ‘The talk ee ood in teeta celiac detail the dosign, theory and uso 
ae the apparatus, because several poople at the laboratory had indicated 
that thoy had nood for just such c fractioneticn procedure. The dis-= 
ussion after the spooch included quostions by Drs. Schwimmer, Dutton (of 
Northera Labora eet, sega tae sheet Ward , Jansen and Stitt. 

‘pte Stitt t's inquiry as to the uscfulness” of the arpa rats Was, 

swered by 4 short (10 min.) resumé of our natural plant-growth ro-. 
ator work and the use we have made of the solvent distribution method 
in fractionation and identification of the fai component in distillers 
solubles. es i 

“Mr, Janson commented that they had repeated one of our experiments : 
(the distribution of acetic acid in the solvent pair, ethyl acetato,. 

ha pone othyl alcohol and mee with thot ee Tiga and Cae con-= 


onthe a caAtaRt hy On eden pair (mutua a 
mixture) in which tho solute will distribute ito. .2 sret 
If a material is so polar that-it will go. entirely au : 
phase, it con not be purificd or fractiomted successfully by 
moans. The possibility of influencing the solubility of a nate 
in a given system by means of a carricr was discussed. Tho et 
molecular weight amino derivatives of fatty acids, manufactured 1 
Armour & ats sug Beane ee aga poets carricr, i Le 


noun fiethor An add at this timo to one date already in the: tr 
ma a che Nes divin BOg Ss ebay a age low order. of oral ae 


is Bone) on contract by Dr. deeirie Wee Professor of Pathology, Stant 
Medical. Schoole 


ake DeEds said. ee intended to investigate soon o ee, 


7k OL Vol Gaad al th Le: 


Eridays Juno 25, 1950. ane eH 
Hinpaegnes with Dr. A. we Benson of the seeder r Degen cel ‘Unit 
of California. - Dr. Calvin, head of the photosynthesis work at Berke 
was in Europe. In his absence, Dr. Benson showed us around thc labora: 
and spent considerable time discussing thoir work and allied problic 
use Also present in the greup were Drs. Stodola, Dimmler, and Dutton — 
of the Northorn Regional Rescarch Eas Se and Professor Je een 
the Chomistry cn opt / Bn 


on the Dieta of Siotourueneeie Benson aaa he folt thet the 
views could’ be reconciled if one intcrpreted the data correctly. — 
explanaticn is thet the high efficicney of photosynthesis observed by 
Werburg depends cn on nitinl burst of carbon dioxide which occurs 
under ccrtain oxperimental conditions conducive to malic acid: docar 
Emerson's experimonte 1 conditions are such thet this reaction docs 
occur. In other words, the higher rate of carbon dioxide producti 
observed by Warburg is not eaused by phote synthesis but by an indop 
enzyme PUB tone 


ee Ho ee peeina Gey a ava De susan who atone, ae 
at the Western Regional Research Laboratory the previous day. 
commented immediately on its similarity to © serics of ccntinnous. 
liquid cxtractions. Dr. Cason told mo that he had had occasion 
ago te extract 25 liters of aqueous solution with ether end ho co 
the possibility of constructing a ccntinuous liquid- wedge oxtre 


ae ond he es ah to determine bend einentetay just what hei; ht 
ol eae to achicve Te Sap in the Ube =H mia ccid, othor 


The compound which hes a 
not acidic but is casily decomposed with 
oie ao es froo Ser edasele acid. The complex gives the colcer’ test 
haractcristic of indolcacetic acid but is. complotely in.ctive in the 

ena teste Tho hydrolyzed material is active, however, and the plant 
ee en adaware the color tests on. ate UNE a fractions. Ber 


iroly. in ee ie he Hatt tones on of the. Sémpound. Tho. Bde of 
(1887), are essentially those used by Tang and Benner, Arche Biochom. Ls, 


ee filter pavor chromatog rans the niinuatpler behaves differontly 
OTt. indoloacctic acid (it is much slowor moving) and its distribution 
swoon ether and water is very diffeoront from the free acid. Tho bound 
is not dissolved in ether to any anpreciable Ata on continuous 

1 uid- oe extraction at pH 2 for 16 hours. ae 


. 


je Stchsol wanted to test. distillors solubdles for tho pesnane of 
Ee aiiox but I folt' thet the initial oxporimont should be done in 
An boratory since we have spent so much time studying this matcrial as 
ourco: of ple nt-srowth regulator. Ho was very agrcocable and cooperative 
ge tho dotails of liberation of indolcacctic acid from the 
Wo aro investigeeting this matter at the present time 
ee pueuies or not yoest fermentation of corn mash libcrateos 

is bound in ndolcacctic coid. present in the mature corn kernelse Since 
indoleacctic aeid exists in fresh corn almost entircly in the bound fcrm 
s clrcady obvious from our work that yoast fermentation has liberated 
arge portion of it. Whether there aro any significant amcunts of tho 
iplex. stil) prosent. in distillers solublos remains to be SCGNes 


a 


Ses in yey years, Hearon-Snit Ree is beens 
Oth: ee di stinet ae indoleacetic acid Ore & oye of its Be 


-however.s 


In Dr. ‘Yont'ts absence, Dr Hangen=Smit ee me the Phytot > 
is famous for its elabcrate autcmatic equipment controlling tho t 
ee ie sees source of each us of the etngert 


Se ees One a Dre “ont! s aad Unban. findings is that ne tol 
growth achieved by the corn plant is greater, though the rate is sc 
ae Oe aie the nicht temperature is below that ordinarily encountered 
in the “corn belt", This result, although a minor observation in itse 

is sucgostive of the inheront possibilities cf such a progrem of 
research, Tho geographical distribution and the potential yield 
farm products could be completely changed as c result of such stud: 
project apparently was conecived by Dre “ent end the money for construc 
ef the oxnensive building and equipmont ‘obtained entirely by dom 
doubt from people who had been. geo evare os of its: Tapor bas paler s) 


himself. 


“ 


Tucsday, June 27 = Thursdey, June 29, 1950, 
{ 
Conference on Differentic 1 ldsarpttons: ~ Tho introductory eos 
conferences was given by Dr. Zechmeister of the California Institu 
Techncology, who is generally considored to be the eroatest living 
cf chromatographic techniqucse Ho discussed the historical backg 
this work, the carly observations by Tswett on column chromatograp 
the vee principles of this technioues | 1) the adsorbed ecmp 
must fit tho cavities existing in the adsorption column; and 2) thor 
must be forecs present to hold thet compound in tho onviticss | Ts 
most important contribution wes his concept of the value of adsor 
from a streaming liquid 2s opposed to batch adsorption under ecquili 
conditions. Dr. Zochmcister proposed the follcewing definition fo: 
chrematogreaphyt--a scicnee which includes cll the vrocesses allow 
resolution of a nixture ona solid support by means oy © liquid p 
streaming in a siven dircction. There are two limitations of the 
oe in cnelytical mcthed: 1) Feilure te separate constitucnts on a «: 
is not a suro proof of homogeneity; 2) thcre is alweys « poses bie [ 
a chemical reaction ccourring on vue columns pas 


ene enue at Dict ariths ade eveloper, Often ‘lave naka 
sequence may be brought about by morely changing the quentitative 
pesition cf a mixed: solvent. cm by raising the temperature of the. 


: a " ca ga VERS aU 
Dr, -Zachneister discussed Willstotter'!s classical work on 
strong adsorbents in the purification of enzymes... Bocause he used batch 


‘bo Potted a Pein the column and brishing the “surface with 0 


suitable. indicator. For oxample, amylase may be detected. by brushing 
tho column first with starch and, after sufficicnt incubation, brushing 
Na cian toe detect areas of sae and undigested stearche 


‘Tho paper by Dr. Eun wedae nse of ars raumic Institute of Technology, 
the enh end Stein sterch column kochniaue for amino acid analysis con- 


Trace mote ‘1s are ae from tho freshly a column with B= 


} 
pe \ 


ea La be amino acid ia barat is aeeaued by cooling the eclunn 
by meens of a. wator jacket. 

Aly! ton pace of solutions in tne tubes of the fraction collector may be 
provented by previous treatment of the tubes with GB. Dry-filn 79987, 
5% solution in chlorcform. (This might be useful for tho prevontioh of 
ecping in somple vials when solutions are eveporated for dry weight 
a s ) 


“The: advar ste ih of the method aro t 1 one can PCs ntti 18 sae acids 


Drs He Ke Mitchell discussed one of their rocont A ehuatn oath oeothe 
ematepilos ihe heve incroasod ee potential en “pe ity of &. single 
=z a stack of payor 
i 7 #12.5.cme in 
aan wilt accomodate a Reunite of Osl i 5 gme Usually about 40 
hte iobnbh eae is te ine hart eye aes A to 1. cms of the 


So Cay ee S&S papers heave beon found to be superior to 
i a aes for. it cml oe of the paper is important, 


es iL? denon ene be 
and chromatographing various onzyme properaticns.. 


Tswett Sere 


Friday, Juno 30, 1950. 


Conferonces with members of Dr. J. Bonner's group at California I 
of Tochnolosye - Dr. Be. axelrod of the Enzyme Research Division 5 
who is temporarily stationed at the Institute, was very holpful at 
mo around the laeboratorics and aaa me to the nen nes 
Pe rt ae een researches 


some ya cornea’ eboliuvae Whaak ar prove f 
Resemond S, Baker described the cecleoptile vines tase: in ee ail and I 
was fortunate in being able to cbserve her werk for scme time Frid hi 
morninge The method hes been described in an articlo by Bonner | n 
dm. Je Bot. 36, 429 (1949). This is 2 plant test which could bo 
for enzyme studies and which requires no. spocial greenhouse equinm 
either for. raising tho plant material or carrying out. the tostse | 
Was aretha to note thet in the cther two laborato ories Vigeves 


niet used for most of me experiments .) work wore pow Shee 
near & window or in a dark. room equipped with a safc. light. 


Dr. Se-Ge Wildman, who workod. with Bonner until recently but 
now Professor of Botany at UsCeLeie, was in tho Biology He 
had an opportunity tc discuss his work with him. Somo timc R60, 
Wildman published an: article on the proteins of- spinach leaves in 
he stated that indoleacetic acid was on intrinsic part of one of +] 
protoins isolated. This was questioned by other workers on the ba 
tryptepha ne , by its. conversion to indoleacetic acid, could acecunt 
he "intrinsic" growth regulating effect of the protein prepara tL 

sked Dr. Wildman what his more recent oxperiments had shown cone 
ca point and the question of the homogeneity cf the protein fra 
He indicated that his views had changed somewhat--althouch he sti 
believes thet the sample is homogenous, he no longer considers th 
indoloacetic acid to be an integral part of the molecule. It pro 
occurs as a result of decomposition of the protein. 


ve further kailaneeen 4 with roi Stchsel, bi Learned that Dre] 


ee The LE) eA pe is that similar conferences (not 
necessarily on the same subject matter) be held as frequently as is 
feasible by members of the Bureau staff. The conference held at Pasadena 
ar excceded our optimistic expectations conecrning its value to tho 
ticipants and to the Bureen as & whole, Many new procedures were 
Antroduced to the group ¢ and some alroady published methods were clarificd 
end extended in their uscofulnesse In comection with the planning of | 
‘a conferences, it is suggested that at least one-half day be allotted 
or informel discussions between individunls in addition to the time for 


eg discussion in which the entire group participates, 


ee Gita) is rocenmended that author Mr. Doukas or Mr.. Davis bo allowed 

BD iccora’ & fow deys in Philadelphia conforring with ahentats at the 

Bastorn RC gional Rescarch Laboratory on techniques cf paper chromotorraphy, 
lumn head ttogreaphy, and ion exchange. I learned from Dr. Perter.at the 
Conference thet there was considerable work in progress there which might 
ve helpful tec us in our plant growth regulator Sec ‘work, which is 
‘essontially « study of the fractionation of or ganic acids’ in orale mixturcSe 
This recommendation is based on the assumption thet the above=nentioned 


z rocedures: aa be useful in our work and the most ‘satisfactory nenns of 


peuiae | notivity it is suggested tisk we eee an investigation 

_ the mode of action of this compound (or ecmpounds ) in the stimuletion 
ie) plant growth. If Redemann and Wittwer publish on the isoletion and 
dontificetion of the compound before wo are “ble to obtain the puro 
iotoria 1, wo will be ino better position to utilizo our oxperimental 
ources to study the pure compound. On the other hend, if we continuo 
“concentrate entiroly on isolation work and it turns Sut thet they 
tually have solved the problem satisfactorily, our work will be more 

or less. wasted. For preli inary experiments wo could utilize tho oat 
coptilo eylinder tochnique of Bonner's or similar work could bo done 
bean plant parts Siieria are a. available because of the supply 


on subjects. of over ety [ita to ‘the Burec 


2, Either Ire Deas or ur. Davia walk be Veneer th tel 
Regional Research aioe cate to become porter i Sena eat 


a. After He. active sop pores ee in} ‘corn.  aavlek mye be 
further purified or isolated in pure form attontion will ‘be given 
their mode of action in connection with their fi Sri a to agr: 
problemse iy | 


14 - Washington office 
- Eastern Laboratory 
- Wester Laboratory — 
~ Northern Laboratery 
- Southern. ret ls eke 
10 - BACD Files pps 
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